Glucocorticoid is involved in food-entrainable rhythm of mu-opioid receptor expression in mouse brainstem and analgesic effect of morphine.
The repeated manipulation of feeding schedule has a marked influence on the chronopharmaological aspects of many drugs. In this study, we investigated the role of endogenous glucocorticoid in the mechanism by which restricting the feeding time modulates the analgesic effect of morphine. Male ICR mice were housed under a light-dark cycle (light on from 07:00 to 19:00) with food and water ad libitum or under repeated time-restricted feeding (feeding time from 09:00 to 17:00) for 2 weeks before the experiment. Under the ad libitum feeding, mRNA levels of mu-opioid receptor and its binding capacity in mouse brainstem increased around the early dark phase, following the 24-h variation in circulating glucocorticoid levels. As a consequence, potent analgesic effects of morphine were observed in mice injected with the drug during the dark phase. Daily restricted feeding modulated the time-dependency of mu-opioid receptor function, accompanied by the alteration of the rhythm in circulating glucocorticoid levels. Under the time-restricted feeding, potent analgesic effects of morphine were found in mice injected with the drug during the light phase. Because the manipulation of feeding schedule was unable to produce the food-entrainable rhythm in the expression of mu-opioid receptor in the brainstem of adrenalectomized mice, endogenous rhythm of glucocorticoid secretion seems to be involved in the mechanism by which the time-restricted feeding modulates the analgesic effects of morphine.